Work Order ID 59587 
. ,, 1, 


Tuesday, June 08,2010 
11:41:36 AM 
Page 1 


--:, 
;-~l:-- 


Reje t 
Reject! 
"Insp. 
Qty 
Numbe~ 
,stamp 


Setup 
Start 
1111111111111111111111111 


Stop 
11111111/1111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Tool # 
Plan 
Accept 
Code 
Qty 
ToolID 


____ 
Date: 


___ 
Date: 
_ 


Set Up/ 
Run Hours 


0.00 


0.00 


0.00 


0.00 


0.00 


111111111111111 


111111111111111 


I-Fill tube with sand & install plugs on both ends as per Folio FA647 
2- Turn first side as per Folio FA647 
3- File transition 
lines smooth. 


Memo 
0.00 


•• <. 
I-Turn second side as per Folio FA647 
. <; 
2- File transition 
lines smooth. 
3-Scribe part # as per Dwg D350-748-241 


Memo 


QC I- Inspect dimensions 
to dimension 
sheet 


MORI SEIKI CNC LATHE LARGE 


Operation 
Description 


Revision Nbr 


Memo 


MORI SEIKI CNC LATHE LARGE 


RevE 


Date&:,~-O 
F'Tooling: 


QC: 
Date: 
SPC (YIN): " 


Item ID: 
D350-748-24lTRN 


Revision ID: 


Item Name: 
Crosstube 
Turning 
Detail 


Start Date: 
6/8/20110 
Start Qty: 
J .00 


Required 
Date: 6/2l/2iu.o~--Keq'd 
Qty: 1.00 


Reference: 


Approvals: 
Process Plan: 


Sequence ID/ 
Work Center ID 


~Draw Nbr 


I D350-748-241 


! 
100 


/111111111111111111111111 
Mori Seiki 


110 


Mori Seiki CNC Lathe Large 


Mori Seiki 


1111111111111111111111111 
QC 


Quality Control 


Mori Seiki CNC Lathe Large 


120 


1111111111111111111111111 


Fault Category: 
NCR: Yes 
No 
DQA: 


Disposition: 
QA: NlC Closed: 


WORK ORDER NON-CONFORMANCE 
(NCR) 


Approval 


QC Inspector 


Date: 
_ 


Date: 
_ 


Approval 
Chief Eng / 
Prod M r 
ty 


Verifica ion 
Approval 
Approval 
Section C 
Chief Eng 
QC Inspector 


Date 
By 


Sign & 
Date 


Corrective 
Action 
Section B 


Action Description 
Chief Eng 


WORK ORDER CHANGES 


Initial 
Chief Eng 


PROCEDURE 
CHANGE 


f NC 


R#: 
_ 


RevE 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


Part No: 
PA 


Resolution: 


NCR: 


DATE 
STEP 
Description 0 
Section A 


NOTE: 'Date & initial all entries 


H:\lFORMS\Quality 
Assurance\approved 
QA\NCRWO 


140 
QCS- Inspect parts - second check 
0.00 
:@ 


/111111111111111111111111 


.,......13 
{~- O~-( 


QC 
Memo 
0.00 
Quality Control 


! 
.----I )fly )Jj 
150 
0.00 
/f/.,e;G-)J 


//11111/11111111/11111111 
Large Fab 


Crosstubes 
Memo 
0.00 
Crosstubes 
Grind machining 
marks. 


Revision ID: 


Item Name: 
Crosstube 
Turning 
Detail 


Page 2 


Setu~ 
Start 
1111111111111111111111111 


Stop 
II11II111 ~IIIIIIIIIIIIIII 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Accept 
Reject 
Reject 
Insp. 
Qty 
Qty 
Number 
Stamp 


I 
· ad! 
10 
- 0.-, _ '''6 


I 


Cust Item ID: 
Customer: 


__ 
~~ Date:~_ 


__ 
t 
Date:__ 
i 
Tool;ID 
Tool # 
Plan 
Code 


0.00 


Set Upl 
Run Hours 


0.00 


11111111111111111111111111111111111 


Accept 
1111111111111111111111111111111111111 
11111 11111111111111 1111 


1111/1/11111111 


111111111111111 


Memo 


Operation 
Description 


QCI-Inspect 
dimensions 
to dimension 
sheet 


Process Plan: 
Date:__ 
Tooling: 


QC: 
Date:__ 
SPC (YIN): 


Work Order ID 59587 


Tuesday, June 08, 2010 11:41:36AM 


Item ID: 
D350-748-24lTRN 


Start Date: 
6/8/2010 
Start Qty: 
1.00 
Required Date: 6/21/2010. 
Req'd Qty: 1.00 
Reference: 


Approvals: 


/111/1/11111111111111111/ 
QC 


Sequence IDI 
Work Center ID 


130 


Quality Control 


-_.- 
- --- 
- 
- 
- 
------ 
- 
-- 
- 
-- 
-- 
- 


f 
• 


Dart Aerospace ltd 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qy 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
OC Inspector 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verificat 
:m 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE:'Date 
& initial all entries 


I 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


Page 3 


1111111111111111111111111 
I 


11111111111111111 
11111111 


Setu~ 
Start 


Stop 


Run 
Start 
1111111111111111111111111 
I 


Stop 
1111111111111111111111111 
I 


I 
Reject 
Reject. 
Insp. 
i 
Qt~ 
Number 
Stamp 
Accept 
Qty 


POSITIVE RECAL~ 
EFFECTIVE-f'1lt 
AUTH 
-+- 


RELEASED 
i 
DATE ..J12, tt \'L? 


Tool ID 
Tool # 
Plan' 
Codb 


Date: 
--~ 
-----+-- 


__ 
f 
Date: __ 


Set Upl 
Run Hours 


0.00 


0.00 


11111111111111111111111111111111111 


Accept 
1111111111111111111111111111111111111 
1111/ 111111111111111111 


I, 
Cust Item ID: 


Custoiner: 
I 


111111//111111/ 


1111111/1111111 


Memo 
0.00 


Issue P/O: 
\ ';2 :LoCf 
Heat Treat to min 180 KSI As per Dwg D350-748-241 
Sand Blast tube after Heat 
Treat 
Possibe Supplier: 
Vac Aero 
Ensure Certificate 
of Conformity 
is attached 


Memo 
0.00 


Ensure certificate 
of conformaty 
is attached 


Memo 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Operation 
Description 


Outsource 
process - Heat Treat 


QC6- Inspect dimensions 
to drawing 


Work Order ID 59587 


Tuesday, June 08, 2010 
11:41:36 AM 


Revision ID: 


Item ID: 
D350-748-24lTRN 


Item Name: 
Crosstube 
Turning 
Detail 


Start Date: 
6/8/2010 
Start Qty: 
1.00 


Required 
Date: 6/21/2010 
Req'd Qty: 1.00 


Reference: 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date: 
SPC (YIN): 


Outsource 
process 
- Heat Treat 


Outsourcel 


-Sequence IDI 
Work Center ID 


160 


1111111/11111/1/111/11111 


170 


/11111111111111/111111111 
Packaging 


Packaging 


180 


1111111/11111111111/11111 
I 
QC 


Quality Control 


1 
. 


Dart Aerospace Ltd 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
PROCEDURE 
CHANGE 
Date 
Qy 
Approval 
Approval 
STEP 
By 
ChiefEng/ 
ProdMQr 
QCInspector 


/I 


Part No:J)~O 
~l48-2YI~~AR 
#: 
Fault 
Category: 
K-ivbes 
NCR@NO 
DQA: I~ 
Date: loob'oS 


Resolution: 
~-V\Jovk 
Disposition: 
te.- ~CN 
L-< 
QA: 
NlC Closed: 
/1(! ((; 
Date:~(P 
l x,l 
"t/ 


NCR:S'iSB7 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section B 
Verificat 
pn 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action 
Description 
Section 
ChiefEng 
QCInspector 
ChiefEng 
ChiefEng 
Date 


1)'0 
~~g~ 
IN f'el...j InljrlL. • f{J 
-rv~ 
carwAd\ 
0" b 16\' 
ep 
tf 
iO~l>7\tJ, 
iN GE~ 
Wl4/KHi JJrD 
-to- KMV Me..-rl<, ~ 
J\.> ,071; b 
lIo~\)J.6b b 
1KJ.t:>1vo& ~ ,,5~-5~/1 FR~ 
C~F 
~ 
fj~, 
~ 
j)--~r::r E~~1»i6,. 
\(}\urY 
ttl6ljL \Ol~\~) 
~.c) " 
..- 
6r>lo~1- 
~~ 
~AiI~ 
-~~ 
gt?~JJ~ 


NOTE:Date & initial all entries 


I 


H:\fFORMS\QualityAssurance\approvedQA\NCRWORevE 


- 


_'"1--:i=l:. 
t =='=====i: 


page4J 
= 


Setup 
Start 
1111111111111111111111111 


Stop 
11111111111111111 
11111111 


Run 
Start 


11111111111111111 
11111111 
Stop 


11111111111111 
III 11111111 


<- 
Accept 
Rej1ect 
Reject 
Insp. 
Qty 
Qt}l 
Number 
Stamp 


---- 
------.-+---+ 


Cust Item ID: 


Customer: 


Set Upl 
Run Hours 


0,00 


-_~: 
Date: __ 


__ 
: 
Date: __ 
I 
ToolIn 
Tool # 
Plan 
I 
Code 
, 
I 
. 
0't~~/0 -~-5"" 


I 
, 


0,00 


0,00 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111 
11111111111111 1111 


/111/1/1/11/111 


//1111/1/111111 


Memo 


IdentitY and stock in kanban rack 
Location: Lib 


Memo 


Packaging 


Operation 
Description 


QC21- Final Inspection 
- Work Order Release 


QC: - 
Date: __ 
SPC (YIN): 


Work Order ID 59587 


Tuesday, June 08,2010 
11:41:36 AM 


Item In: 
D350-748-24lTRN 
Revision ID: 


Item Name: 
Crosstube Turning Detail 


Start Date: 
6/8/20 I0 
Start Qty: 
1.00 


Required 
Date: 6121/2010 
Req'd Qty: 1.00 


Reference: 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


Sequence IDI 
Work Center ID 


190 


//1111/1/111/111111/11111 
Packaging 


Packaging 


200 


//111/1111/11111111111111 
QC 


Quality Control 


. 
. 


Dart Aerospace 
Ltd 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qy 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verificat 
Approval 
Approval 
DATE 
STEP 
Sign & 
on 
Section A 
Initial 
Action Description 
Section 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE:.Date 
& initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
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.( 
: 


,i. 


Required Date: 6/21/2010 


Required Qty: 1.00 


f 
Qty per Kit 
Total 
Qty 
Date 
Status 
1 
1 


/11111 1111 


II 
I 
! 
I 


Start Date: 6/8/20 I0 


Start Qty: 1.00 


Loc Code 
!&£..Q!y 


50 


50 


Route 
Unit of 
Qty on 


120 
Each 
50,0000 


32913 


Location 


LG 


-------------- 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


PickIist Print 


Tuesday, June 08, 2010 
11:41:41 AM 


Work Order ID: 
59587 


Parent Item: 
D350-748-241TRN 


Parent Item Name: 
Crosstube Turning Detail 


Comments: 
IPP Rev:A 
New Issue 08-03-06 
DD verified by:ec 
IPP Rev B 
Removed polish 
08.04.02 
EC verified by : DD 
IPP Rev C 
Removed LPS-3 
08.06.23 
Ec 
verified by: DD 


Component Item IDI 
Replacement 
Mfg/ 
Bin 
Primary 
Last 


D6018-125 
Manufactured 
No 


1/111111/1111111111111111111111 
111111111111111111111111 
Crosstube 
Material 


'- 


. . 
. 


Dart Aerospace 
Ltd 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qy 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verificat on 
Approval 
Approval 
DATE 
STEP 
Sign & 
. Section A 
Initial 
Action Description 
Section 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


-- 
- 
-- 
. 
" 
, . 
DART AEROSPACE LTD 
Work Order: 
6\9:s-?7 
. 


Descriotion: 
Crosstube Assembly 
(AS350/355 
Hiah Aft) 
Part Number: 
D350-748-241 


Inspection 
Dw~: 0350-748-241 
Rev: 0 
Pa~e 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
0 First Article 
D Prototype 


Inspection 
Sheet 
Actual 
Method 
of 
Tolerance 
Accept 
Reject 
Comments 
Drawing 
Dimension 
Dimension 
Inspection 


2.240 
+0.005/-0.000 
...::J. .t:Jtrr 
". 
2.180 
+0.005/-0.000 
:l 
Isr 
- 
2.180 
+0.005/-0.000 
c2 .'Jf(~ 
I 
2.208 
+0.005/-0.000 
..:J, -'"), Q 
,r 


2.234 
+0.005/-0.000 
.:; 'dJ !l CjI 
/ 
2.253 
+0.005/-0.000 
D. _~-r-R 
./ 
« 
2.272 
+0.005/-0.000 
;) .:z:t9- 
./ 
wc 
2.299 
+0.005/-0.000 
.,;).tJ"(/ 
,/ 
en 


0.063 
+/-0.010 
A ,Ol..t? 
I 
4.26 
+/-0.030 
V. jf1'1 
,/ 


RO.063 
+/-0.010 
DI'l.()6.? 
/ 
RO.50 
+/-0.030 
.if)). ~n/'} 
./ 


2.240 
+0.005/-0.000 
;:).J(/r 
/ 
2.180 
+0.005/-0.000 
-J./JP\" 
./ 


2.180 
+0.005/-0.000 
(). lAIr 
/ 
2.208 
+0.005/-0.000 
..1. ..).1 ? 
2.234 
+0.005/-0.000 
~.,)?q 
./ 


2.253 
+0.005/-0.000 
. 9-~\""""a 
--/- 
- 
- --_ 
.. 
. - 
m 
.::J .5:i~ 
/ 
w 
2.272 
+0.005/-0.000 
c 
2.299 
+0.005/-0.000 
:) • .!?A.(/ 
/ 
en 


0.063 
+/-0.010 
rt> ./)I.:.? 
4.26 
+/-0.030 
l(.rJc./l) 
.././ 
lo.I'.1. >-~- 
_/ 
.. 
.. 
- - 
RO.063 
+/-0.010 
-- - 
-' 
- - 
- 


.- 
- 
- 
_. 
RO.50 
+/-0.030 
~O .ffif1 
/ 


./ 
122.70 
I. 
+/-0.060 
I;». ?IJ/) 
7 


Measured 
by: n.1I 
Audited 
by: Ud 
Prototype 
Approval: 
N/A_ 
----- 
Date: .I-Je l. Or;. 11 
Date: 
7g O~-fc; 
Date: 
N/A 


Rev I 
Date 
I Chan~e 
I Revised 
bv 
I Aooroved 
. 
, 
A 
T07.01.17 
I New Issue 
(P/O 0350-748-201) 
I KJ/JLM 
I 


H:\FORMS\Quality 
Assurance\approved 
QA\FAIB 
Rev A 
.- 
.- 
- 
- 
- 
- 
._- - 
- 
- 
- 
- 


_. 
-- 
-_ 
..- 
-- 
_. 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


i 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
i 
Prod Mar 
QC Inspector 


i 
I 
Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


I 
Resolutior : 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


escription of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


N.OTE:Date 
& initial all ent 
es 


H:\1FORMS\Quality 
Assurance\apl 
0ved QA\NCRWO 
RevE 
. 
. . 


-- 
-------- 
- 
- 


, 


I 


I 
I 


I 
Item 
Qty 
Part Number 
Description 


I 
0 
-241 


I 


i 
1 
X 
0350-748-241 
CROSSTUBE 
ASSEMBLY 
(AS 
3501355 
HI AFT) 
SHOPl~,l ,{ 
2 
1 
06018-125 
CROSSTUBE 
I 
RETl~>: 
r , 
3 
2 
03502-1 
SUPPORT 
I 
ENGINELP' 
( 
4 
2 
02856-400-710 
ABRASION 
STRIP 
- 


t)NCONTRCII 
I 
,\ 
' 
'- 


5 
1 
AELS-l032-225 
INSERT 


" 


6 
1 
NASl14900363J 
WASHER 
(OR 
AN960J010) 
SUBJECT TO A,~:: ," 
, 
7 
2 
MS21920-20 
CLAMP 
(PER 
DART 
SPEC, 
M.MS21920-20) 
wrn It" '1 ",' ii- 1,'l- 
I 


8 
1 
MS27039-1-10 
SCREW 


WOk}, 
\J;{ .;& 
NO,_~2c,- 
I 
-S~O~ 


GENERAL 
NOTES: 
%::tJ 


1) 
MATERiAl: 
MANUFACTURED 
FROM 
06018-125 


ANI SHED 
LENGTH 
= 122,70OtO.06 
2) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT 
PER DART OSI 038 4.2 
\ 
\ 
, 
CADMIUM 
PLATE 
PERAMS-Oo-P-416B, 
CLASS 
1, TYPE 
II 
PRIME 
INSIDE 
AND 
OUTSIDE 
PER DARTOSI 
0054.2 
.. 
PAINT 
OUTSIDE 
PER DART 
OSI 00542 


I 


3) 
TOLERANCES 
ARE 
PER DART OSI 018 UNLESS 
OTHERWISE 
NOTED. 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0,010 
MAX. 
I 
6) 
IDENTIFICATION: 
SCRIBE 
DART PART 
NUMBER 
"D350-748-241" 
AND BATCH 
NUMBER 
ON INSIDE 
OF 


~) 
'- 
CUFF 
USING 
VIBRATING 
STYLUS. 
I 
7) 
WEIGHT: 
29.85 Ibs 


I 
RELEASED 


8) 
PART IS SYMMETRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 


I 
9) 
RUN CUTTER 
OFF PART 
WHERE 
INDICATED. 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
I 
I 
LONGITUDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE DRI LLED AFTER 
I 
2009 -10- 2 9 


BENDING. 


~ 


10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLAITENING 
DUE TO 
• 
BENDING 
IS 6% BASED 
ON 0.0, 


11) 
HEAT 
TREAT 
TO MIN. 180 KSI 
PER MIL-T-6736 
OR AMS 2759-1C 
AFTER 
TURNING. 
12) 
INSTALL 
02856-400-710 
ABRASION 
STRIPS 
WITH A GAP ON BOTTOM 
SIDE OF CROSS lUBE, 
CENTERED 
OPPOSITE 
D3502-1 
SUPPORT, 
PER OSI 035. 


REVISE GENERAL NOTES; UPQATE TO CURRENT 
- 
13) 
EXTREME 
CARE 
MUST 
BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
E 
STANDARDS; RELOCATED FLAG #6 PER PAR ~ 
RF 
09.09.30 
OUTSIDE 
SURFACE 
MUST 
BE SMOOTH 
AND FREE 
FROM SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
(ZN A8-3); ADD TOLERANCES [ZN C6-3, 02-3) 
I- 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGllUDINALLY. 


0 
MAG. PARTICLE AND CAD PLAtE AS MFD. 
CP 
06.10.31 
CIRCUMFERENTiAl 
GRIND 
MARKS 
ARE 
UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
I 
C 
ADD CAD PLATING 
I 
CP 
06.06.14 
MUST 
BE TAKEN 
AND 
CAREFUL 
DEBURRING 
PERFORMED 
TO ENSURE 
A CLEAN 
HOLE 
WITH 
NO 
! 
B 
ADD 06018-125 & PRIME AND FjAINT 
CP 
06.06.30 


CRACKING/CHI 
PPING/GROOVES. 


I 
A 
NEW ISSUE 
I 
CP 
06.03.31 


14) 
TOROUE 
CLAMPS 
60 TO 80 IN-LB. 
ENSURE 
AT LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND THAT 


I 
REV. 
DESCRIPTION 
BY 
DATE 


NUT HAS NOT BOITOMEQ-OUT 
AFTER 
TOROUING. 


I 


DESIGN 
{(/ 
DART AEROSPACE 
LTD 
DRAWN 
RF 
HAWKESBURY, ONTARIO, CANADA 
~ 
CHECKED. 
j 
DRAWING NO. 
REV. 
E 
I 
I 
I 
, 
MFG. APPR. 
I~ 
0350.748-241 
SHEET 1 OF4 
APPROVED 
A Q 
TITLE 
i 
SCALE 
DE APPR. 
If- 
CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 
DATE 
09.09.30 
COPYRIGHT 0 2006 BY DART AEROSPACE LTO 
lMSOOCUlolEJ(lIli-nN/oCO"~.o.KIlIS~ONTHE~COoonO!'ltHArrrlS 
'IOrro"USED~OItINr"IJvresaOll(;(FECJOJICOMlolI/tdl:A1'tDTOM'rOT~mPOl$OHWITf1Olll" 
WRlTTtHIIOIWISSIONI'IlOMOAIlTAl!NlG~ACe(Tt1 


I 
I 
I 
I 
I 


---- 
- 
- 
--- 
- 
- 
- 
-- 
-- 
- 
- 
-- 
- 
. . 
. 
Dart Aerospace 
ltd 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
a 
Approval 
Approval 
By 
Date 
y 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verificat 
:m 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE:'Oate 
& initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RavE 


B 


ci 


D, 


A 


R 
ELEASED 


2009 -j;.69 


1 


2 


2 


O~RT AEROSPACE 
LTO 
HAWKESBURY, ONTARIO, CANADA 


DRAWIN~ NO. 
REV. 
E 


0350-748-241 
SHEET20F4 


nTlE 
I 
SCALE 


CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


COPYRIGHT 0200& BY DART AEROSPACE Lm 
1'N9DOCur.l£HTIS'I'RlV"T:EAAOCONFlO&N'lW.I\HCFI~O'lTlEQJtRmeo~TKATITIS 
NllrroIlEUSBIJOllIW'fPUtPOsiOllcOPtmor:rCOl>M.NCAT1"Ol'ONt'lOTHEJt~WJ1'Hl)lJT 
I 
~PI<"'IlllOOlI1l'l)t,lOo\Al'AEIlOVMlI!:lT1l. 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


.(01i 
uJ 


3 


IJD 
03502-1 SUPPORT 
MS21920-~0 
CLAMP 
2 Pl 
. 


3 
4 


4 


INSTAll 
AFTER FINISH: 
AElS-1032-225 
INSERT 
NAS1149D0363J 
WASHER 
MS27039-1-10 
SCREW 


b 1306 
I 
I 
4.00 
TO ABRASION-srn;-I 
f-- REF 
I 
LA 


5 


0350-748-241 
ASSEMBLY 
DETAIL 


5 


6 


6 


03502-1 
SUPPORT 
REF 


MS21920-20 
ClAMP 
REF 


GD 
02856-400-710 
ABRASION STRIP 
REF 


7 


7 


SECTION 
A-A 
D4-2 
SCAlE4X 


8 


8 


o 


c 


B 


A 


WORK ORDER NON-CONFORMANCE 
(NCR) 


Part No: 
PAR #: 
_ 
NCR: Yes 
No 
DQA: 


QA: NlC Closed: 


DATE 
STEP 


. 
.. . 
. 
. 


I 
Approval 
/ 
QC Inspector 


I 
Approval 
QC Inspector 


Date: 


Date: 


Approva 
y 
Chief Eng 
Prod M r 


Verificat 
n 
Approva 
Section 
Chief Eng 


Date 
By 


Sign & 
Date 


Corrective 
Action 
Section 
B 


Action Description 
Chief Eng 


WORK ORDER CHANGES 


Initial 
Chief Eng 


Fault Category: 
_ 


Disposition: 
_ 


PROCEDURE 
CHANGE 


Description of NC 
Section A 


Resolution: 
_ 


STEP 
DATE 


NCR: 


Dart Aerospace 
ltd 


W/O: 


NOTE: ,Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


o 


C 


A 


I 
I 
2 ~ 


DART AEROSPACE 
LTD 
~AWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV, E 
0350-748-241 
SHEET 3 OF 4 


TITLE 
I 
SCALE 
CROSSTUBE (AS 350/355 HI AFT) 
NTS 


COPYRIGHT 
Cl2006 
BY DART 
A!:fWSFiACE 
LTD 
THlSllOCl.MeIrn'ls_~n;"ItO~AHOISSllPl'l.~a.THI!el<~CO>lDmON,,*TrrlS 
NafTl;lOOUSalFORwtFUlPoliOllCOl>l£DORCOloNU>lCA1iDTO"K'fOTHatPDtS(»IWlI'HOuT 
I 
WllITrn<~C3ION"-l)oORTA(lWX~OCf'lTO 
_2J 


w/o 


I cr7 
B 


RELEASED 
2009 -10- 29 . 
MoP: 


3 


DESIGN 
; 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


3 
4 


4 


CD 
00.297 
THIS SIDE ONLY, 
THRU ONE WAll 
ONLY 


035O.748-241TRN 


5 


& 
40.90tO.13 


41.34:100.13 


82.68 fO.25 


5 


0350-748-241 
BENDING AND DRILLING DETAIL 00. 


L 


12.69 


20.2 REF::-l 
(514mm) 


~ 
TO START OF BEND 
I 


I 
I 
I 


r 
I 
I 
I 
ct 


=1 


6 


R16.0 
:101.0 


6 


-----l 


2.500:100.005 
Y 


7 


--L0.780 
0.500 
$-- 
L._. 
{' 
~- 
\ 
~ill 


7 


VIEWB-B 
SCAlE4X 


C2.3 


32.98 
:100.13 


8 


8 


00.323~o~THRU, 
TYP 
HOLE TO BE ALIGNED 
WITHIN :100.001OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRillED 
AFTER BENDING 


D 


C 


B 


A 


,", .. • 
I 
Dart Aerospace 
Ltd 
.. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qv 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verificati )n 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section ( 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


, 


D 


B 


A 


T 


2.299 REFJ 


J: 
:ilu. 
... ", 
"0 
"'w 
ffi~ 
"'c< 
'" 
..Jo 
C 
..J": 
ct 
~gj 
0- 
SYM 
I- 


CONSTANT~ 
001 
$q 


2 


l 1 
RUNOFF J ~ 
IPART 


D~TAILD: 
TAPER 
RUN-QFF 
C3 ••• 


N0l 
TO SCALE 


DART AEROSPACE 
LTD 
~AWKESBURY. ONTARIO, CANADA 


I 
REV. E 
DRAWINGINO. 
SHEET 4 OF 4 
D350-74~-241 
SCALE 


TITLE 
I 
Ft) 
NTS 
CROSSljUBE (AS 350/355 HI A 
, 


COPYRIQHTC2006 
BY ~-:!~:~~~L~rTIONnv.TITIS 
~T-a..~~~ 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR: 


APPROVED 


DE APPR. 


DATE 
09.09.30 


4 


RO.063 


II 
UNIFORM TAiER 


4 


DETAILE: 
CUFF TRANSITION 
NOT TO SCALE 
I 


I 


2.240 REF 
lJ 


5 


2.253:0~ 
- 
MIN WALL 0.107 I 


8 
~ 
gj 


5 


0350.748-241 TRN 
TURNING DETAIL 


6 


~ 


U~~~M 


R100 
TRANSITION 


2.180~o~ 


---- 
---- 


DETAILC: 
CROSSTUBE 
CUFF 
CB-4 
SCALE3X 


7 


r 


CON;T. --Ji CO~S6ANT 


O. 
. 
II 
2.180~~ 


---- 


6 
8 


4.26tO.030 FROM END OF 
TUBE TO START OF RAD 


RO.063 


2.000~g10; MEAN 
1.0. 


8 


CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
0.062 REF MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF 1.0. 


o 


<> 


'" 


<>q 


~ 
q 


0 
'" 
~ 


::l 
~ 
u.15 


'" 
~;;; 
; 
....: 


2.2401~ 


:;j:u. 
C 
.0 
""0 
SEE DETAIL 
C 
Z 
A64 
w 


B 


A 


--- 
-- 
-- 
..- 
;... 
.--..., 
• 


Dart Aerospace 
ltd 
,. 
t 
" 
W/O: 
WORK ORDER CHANGES. 
.'- 
, 
~~l 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qy 
Chief Eng / 
Approval 


Prod Mar 
QC Inspector 


-. 


':~ 
, 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verificat 
on 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


~ 
.\ - 
, 
(", 
i 


. 
.<:' 
~-'~ 


( 


-, 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Ass'urance\approved 
QA\NCRWO 
RevE 
.-'- t. ,\'1. 
,~,,\ 


- 
J 


tIIitikiiji 


M 


HeatTreating 
• Welding 


RELEASE NOT~ 
, 


TEST RESULTS 


GSTNo.: 
RI05468102 
[OAK 
121151-1 
I 


QUEBEC DIVISION 
I 
7450 
RUE VERITE STREET, ST. LAURENT, 
QUEBEC 
07/16/2010 
CANADA 
H4S 
lC5 
••, 


TEL, (514) 334-4240 
FAX, 
(514) 334-6269 
MM I DO I VVVV 


PAGE: 
1 


16 


o 


16 


SHIP TO: 
DART 
AEROSPACE 
LTD. 


1270 
ABERDEEN 
ST. 


HAWKESBURY, 
ON 


EA 


K6A 
1K7 


IUOM I 
OTY 
'OTY 
I 
I' 
"lORD 
SHPD 


2009 
'WYECROFT ROAD, 
UNIT 
B 
OAKVILLE, ONTARIO 
CANADA 
L6! 6J4 


TEL, (905) 
827-7377 
FAX, 
(905) 
827-1380 
o 


ON BEHALF OF VAC AERO INTERNATIONAL 
INC. 


M-BRAZING 
HEM-TR£A-ftl\llr--SffCfAti'IIDCE--sstI\I 
. 
MENT 
TURBINE COMPONENT 
OVERHAUL - PLASMA ANO OTHER COATINGS 


DESCRIPTION 


CROSS 
TUBE 


, 


Process 
Specifications: 
Procedure: 
4353 


HEAT 
TREATED 
TO 
180 KSI MIN. 
PER ~2759~ 


100% HARDNESS 
TESTED 
AS 
PER ASTM 
E-18, 
40-45 
HRC 
MATERIAL: 
4130 


SAND 
BLASTED 
AFTER 
HEAT 
TREAT 


pIN: 
D350-748-141: 
59325, 
59326, 
59327, 
59328~~9330, 
59331, 
59332 


PIN: 
D350:'748=-2-4i~ 
- 59586, 
59588, 
59589~' 59549~-;5-5~-,-59551, 
59552 


1DAR01 


DART 
AEROSPACE 
LTD. 


1270 
ABERDEEN 
ST. 


HAWKESBURY, 
ON 


IIEAD OFACE 


1371 
SPEERS ROAD, 
OAKVILLE, ONTARIO 
CANADA 
L6L 
2X5 


TEL, (905) 
827-4171 
FAX, 
(905) 
827-7489 


K6A 
1K7 


100% 
HARDNESS 
TESTED 


l(p~ 
' 
t ..::== ~-:!!!:.~ 


PART No. 


~VACAERO 


~ 
,"HRN"'ON" 
'NC. 


[~ 


ILL TO: 


DATE SHIPPED 
SHIP VIA 
F.O.B. 
-._- 


07/16/2010 
ORIGIN 
-_._~_.- 
CUSTOfviER PiO No. 
JOB No. 
TeRMS 
~._-_._---_.._--- 
- 
(fu2209 
) 
NET 
30 
DAYS 


)350-7-;8 


METAL TREATING 
INSTITUTE 


hereby certify that the material covered by this release note has been inspected and tested and conforms to all specifications 
relevant 
:hereto in accordance with the conditions 
of the contract 
/ or purchase order. 
------------~---bag('i~----I-- 
~S./ 


